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This book is for the entertainment 
and edification of experimenters 
and hobbyists. While reasonable 

v-v '"-W •• . -A-.’ • • -■ 

care has been exercised with regard 

1 —• \ .> ' ‘ ** 

to the accuracy of the information 

-'**■ — - •JL ' 

in this book, the author and publisher 

assume no responsibility for errors, 
omissions or suitability for any ap- 
plication. Neither do we assume any 
liability for any damages resulting 
from use of this information. It 

is your responsibility to determine 

if use, manufacture or sale of any 
device incorporating one or more 
circuits in this book infringes any 
patents, copyrights or other rights. 
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Due, to the large volume of mail re- 
ceived by Radio Shack and the author 

it is impossible to answer letters 

requesting custom circuit designs, 
technical advice, troubleshooting 
assistance , etc . But though we can- 

i i * * 

net acknowledge individual letters, 
we will nevertheless be delighted to 
review carefully your comments, im- 
pressions, and suggestions about this 
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Thanks in advance to those of you 
who write. We appreciate your 
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comments. But please remember we 
will be unable to give you a per- 
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For. beginners only. . . .Be 

iread ...Jthe, next. few pages! 
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Though most circuits in this 
book can function on their own, 
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soon be ready . for more advanced ; „ 

circuits and projects. Have funl 
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"Cart I use a 0.22 uF capacitor 
instead of a 0.10 uF unit?" 
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"Is it 

12,000 



OK to substitute 
ohm resistor 
10,000 ohm unit?" 
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This section will tackle these 
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common questions and many 

others .; Master them, and you 

will be well prepared to tack 
lei the circuits in this book! 
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limit the flow of 
ical current. A resis- 
has a resistance .. (R) of . 1 

if a. current (I) of l am- 

it when a 
(E) of 1 
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other words: 
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These handy formulas form 
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. , Memorize them! 
use them often. 
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Resistors are, identified by a 
color code : : .. ■ i 
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A fourth color band may be pre- 
sent . It specifies the tolerance 
of the resistor. Gold is ± 5% 
and silver is + 10% . No fourth 

means ± 20% . 
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Since no resistor, has a perfect 
tolerance , it's often OK to sub- 
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stitute resistors. For example, 

it's almost always OK to use a 
1.8K resistor in place of a .2 . OK 

unit. Just 



10-20% of 



try to stay within 
the specified value. 



What does K mean? It's short for 
1,000. 2 OR means 20 x 1 , 000 or 

20 ,000 ohms . M is short for meg- 

ohm or 1,000,000 ohms. 
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a 2 . 2M resistor has a 
of 2,200,000 ohms. 
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Resistors which resist lots of 
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current must be able to dissipate 
the heat that's produced. Always 

use re s istor s with the . speci fied 

power rating ! No power rating . 
specified? Then it's usually OK 
to use 1/4 or 1/2 watt units. 
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Almost every electronic circuit 
uses resistors. Here' are three 
of the most important applications 

resistors: 
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1. Limit current to LEDs, transis- 

s, 
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2. Voltage division. For .instance : 
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current through Rl and 
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or 
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0.005 



= 10/ (Rl + R2 ) 
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amperes. 

,i ? = (0.005) 
x (1000) or 5 volts . 
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Note that the total 
resistance of Rl and 
R2 is simply Rl + R2 . 
This rule provides a 
handy trick for making 
custom resistances. 
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Electrolytic capacitors provide 

high capacity in: .a small space . 

Their leads are polarized., and 
must be connected into a. circui 
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resistor) 
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And they ' re ..useful in voltage 
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comparator circuits in this 
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3. ..They. control the: charging 
time of. capacitors. Read on . 
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Use only one hand to prevent:™ 
touching both -leads of ~ithe ca 
i tor 
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C a pa cxtor s - s tore, .electrical,; 
energy .and block, the flow of 
direct current while passing 
alternating current. Capaci 
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14. Remove power supp lyjjspjjie s i„„. 
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2 . Smooth rectified AC voltage 
into steady DC voltage. ( Place 
100-10 ,000 uE.--acrQSS-...r.ecti:f ier 
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1 microfarad (uf 
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1 picofarad. (pF) 









The value of a. capacitor is 
usually printed. on the compo 
nent. The uF and pF designa- 
tions may not be present. 
Small ones marked . 1-1000 are 
rated in pF; larger ones 
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Block) DC signal while pass 



4i Bypass AC signal around 
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The zener diode is a voltage regu- 

lator j I n t h is typical cir cuit , . ' 

voltage exceeding the diode's 
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9 , Store a charge to keep a 
transistor turned off or on 
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charge to be dumped 

ashtube or LED in a 
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LEDs emit green, yellow, red or 

in fra red when f orward b iased . A . _j 

series resistor should j be used to 

1 imit current to 1 e s s than the i 

maximum allowed: 



Can you substitute capacitors? : 

In most cases changing the value 

of a capacitor 10%. or even 10 0 % 
will not cause a malfunction, 
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but circuit operation. may be 

f ^ ot e.dt In e timing circuit , . 

r example , increasing the j__LL 
value of the timinq capacitor 
will increase the timing period . 

Changing the capacitors I n aj_l ! 

if liter j will j change; the filterls 

frequency response;. Be sure to. 
iuse the proper cvoltage rating. . 

And don't worry about the differ 
ence between 0.47 and 0.5 uF . 
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Example : V LED of red 
LED is 1 . 7 volts . Fo 

! a !• . . • • C 

a forward current 

(LED j ) of 20 mA at L 

V c G ; -=f... 5 vo 1 1 s , ; R = .. j 
3 30 ohms. Don ' t ex- .. 
ceed LEDt ! ! 
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NOISE GENERATOR 
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SI 1\ hi 51 

Vs» = OV 
V Bt > =-IHV ± IV 
Vgg, = -27V ± 2V 

(OPTIONAL) 

l| 2| 3| M J 
Voo Vto Vss 



WHITE NOISE SOURCE 



PINK, NOISE SOURCE 



+ IM-1SV 



+ IM-IS 



•S • • . 






S208B/ 
MM 5 8 3*7 N 


3 > 


S1088 


.... .. , .. .. : . _ 


MM5837N) 




NOISE OUT 






I 




PINK NOISE 



*•' ».A%» . 



* V • • » ' 



V* 



: • 



CONUECT OUTPUT TO AUDIO 

AMPLIFIER TO HEAR NOISE. 

VOLTAGE REGULATOR 
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TRUTH table; 



•V* . V* V * 



OUT 




LJ 


- 


• . • • v 






\ z 


3 




5 


t| 7 



ADDING 



>. 

I-...— #* i — "'**'■ 

! 



vv.. v 






J 






. A 








STATE 




, W/» 






. — .a 



a.-<- 



.»*• a**w. •• . : .* * 



. I .V 






' * 






•• ). 



•. ' > 



•T w *‘ 



» 


















. I*. ... *.*% 



J . . 




2 DATA SELECTOR 



. v.a-. 



.. W. .wv.wAV' 




TTL 



CHIP 




.yV 



'A ■ * 



/.... w£*v -4 — J'M''-"' 

: •: = ? 

OUTPUT 









. .y„V .A.' * 



6NASLE INPUT 



•/•v. • '• • •' 



...... ..//•/ -v* 



,.W*. *'*•' ■ 






•a.* •" ' ■' 



OOT 



BIDIRECTIONAL 









i ,y . I, • > /»,« 



..y ! % 




s (select): 
H = A 



✓ AVA A« .V . 

i 



>•; a. •» 



Vu7MOM 



.if- 



TWO - 





DATA 



• % • /... /*.r. 



OF- 2 DATA SELECTOR 









..A.V 



INPUT 

WORDS 















• ; . •• - ‘ ' ' 



../I. •/ ••« 



1 . / >y i • 






iffy/ •'s*. »'•<»»«• 






A ' 1 






> f /, 



r 



• •. 
t 

,-AS •••■ V V V «»>• -A-' <***•£'• ' 

I 1 i 






...... >.. "A . AV vV. . A"'""'"' * 



r > S ■ < 

i: » » 

? < t 








* \ / 



'• * „«>w.w}aw vMCMH •• 



A,.!, *»r:v.. 

> 














,'*/.A 



VA-W 

? S < 



...••■ V- - A 



«*"'l 



— A M •• • 



— V/.. 



/AWAV*- 



i.. . ...••vv “A X* 



... "A - .. - • •’ 



, > -. .■ « ••• »• •" ** 



,. ...w.vv; 



w-A.-l — *V 
< 



f '• 









f t • VAM’ ' 


./.V7/ 


< 


.* 




/ 

> 

y . * . 


•• .* W* v/AV// 


• 7 •/ •/. >•' >* 


waA.'.V.vA'-A* 


* • '// 



./.<v / - ^ .x V - A*. .W • * 



AS •' * 



t TTT 
D C 5 A 





.M . v.v..: .< 



= B A 




■ - . A A --.'c. ■ 



A// V/.V. >V “ 



A fc 



La . . 








BCD-TO-7 SEGMENT 

DECODER /DRIVER 



Vcc(+5v) f 



0. 



JUT is ii I 13 12 



10 



e 




7HN7 / 7HLSH7 



COMveeTS BCD data 

Format Suitable for. 

DECIMAL DIGITS ON 
ANODE LED 7- SEGA 



I NIT O 

PRODUCING 

Common 
ENT DISPLAY. 



WHEN LAMP TEST INPUT IS LOW, ALL 
OUTPUTS ARE- LOW (On). WHEN Bl/RBO 

(Blanking input) is Low, all 

OUTPUTS ARE HIGH (OFT). when 

DC BA INPUT IS LLLL (DECIMAL o) 

AND RBI (RIPPLE BLANKING INPUT) IS 
LOW, ALL OUTPUTS ARE HIGH (OFF) 

THIS PERNUTS UNWANTED LEADING C is 

IN A ROW OF DIGITS TO BE 

BLANKED. LJ '-: 



...» 



ALL 



MANUALLY SWITCHED DISPLAY 



D 



< ». »".«■ •*« . 



c 

B 

A 



Vcc 

tiu 




7HH7/ 

7HLSH7 



TO 



DISPLAY - 
BG LOW) 






B C 



3 



5 



8 



D A 



RBI 

*— Bl / RBO 

LAMP TEST 



DISPLAY FLASHER 



v, 



ec 









V... 7 . «V 



Cl 

cz 



this Simple. 

Circuit will 
FLASH DISPLAY 
TWICE PER SECOND 



. • rr • ■ * » »» ■ «». 



H.ik l- '/s 79o* 

CI ) CZ~^7 /t f 



TO PIN H , 
THM7 /7HLSST 



*\ * • *'• 



> V....V Mi\ sy>..V'' 



0-^ SECOND /MINUTE TIMER 



Rl 

IM 



RE 

IK 



, A . , - * 



ec 



555 



z 



Cl 

vi- 



ce 



1 H 


D 


i 


7H90/ 


,SI 


7HLS90 




C 


Z 


B 


I 3 




1 G 






A 



IO 






fcjD 



Rjc 



B 



TJ A 



& 



13 



7 HH 7 / 

7SLSH7 11 



10 



15 



IM 



R3 



RH 



RS 



R<o 



R 7 



R 8 



R<? 



a 



RS-RM = 330 JL 



ct 




. '• .. . » . 



Common 

ANODE LED 
DISPLAY 



Si TO START 



OR 



COUNT 



TIMING 

PER 



CYCLE 

MINUTE 



CALIBRATE . 555 
BN ADJUSTING 



555 FOR 



Rl. 



PULSE (count) PER 



:> “ * 














... K.V.Vi'" * s * m * ^ ' 






e’ .'V.*. - 



• fc 



. ,«. ***’*’'“ 












^••vi.'-n'y .*v/.*V 



v r/ 







8-LINE DECODER 




^ * 
* 






bA. •*.: *. 'c v 









+ y4?*>~T • 






E A CH 



-X 1 



i,*.A>v A-"'' JV* • 












V / • • •*•• • • >.*/#*• V 'f 









* V*. .W Wi*' fcV- 



.V 




3-SIT 
OUTPUT 



ADDRESS DRIVES 
LOW . 




STAY H/6H 
THREE 



<»...a,. »•>. 



HAS 

WHEN 

OUTPUTS ARE 
IS LOW 



*. \ r. v /•••A**' • 



TH/S 

ENABLE 



E/L IS 



HIGH, 

WHEN 






V * v •*•••* v *v .%■ 




•»v-»A wWAW ^ »A\*V 









ARE. 

MAKE El 








HIGH. 
OUTPUTS i 

ENABLE CHIP 

A NO E2 



( NOTE 



y 

COW 



Et ~ EZ A i+ 6Z 8 .) 




✓ ••• 






• b / V* • 






b •// .% 




INPUT S 



•" •! A M • • •/ **.•%• 



/#• *//. . .A. ,*</*> 



\ • b 



„W.^w«w.; «>«• V- »v; 



V/. . . .%« . 



,S'«A''V*"» ■*• •*"•• *~A« 



V '• 









• 1 ‘ 

■ iivx* v~ ••»•*..«•.*•. .•• 



. .Jl". *.'».. •••*••■ • • ••'lUrfC i' 



. ■ A J..- 7 •- ’ 



— ••>•• •'* "»••' ■’ ■ • . • •: "' •’ 



.1 "' .'" •> •• •'• 



l-TO 



8 



DEMULTIPLEXER 



.V* . ,...*W.. ■••• «V.' 






<W'““ »' • <• ' s ■*'' 

> i 



* 



■•> •> • V. • v*”. 



V . S'. •’. 



, : . . «»•.• •< av/«* 1 



» 



y ™ wa .~- 






... < .I'll. Ii 



•• /.v 



/...• . • >... ■•. •» "■ ......... • .;v. ■%• •'• •' 



■>::•«. . . vA " v ." v »».« 

•. 5 r 



i. ..•• t> •.» .»v •’> 

■ • • 

, • 

t ' 






: w.v/i. v." 

' 



•••••'<• 



DATA OUT 



1 ||\V . . 



-.*.'<-A 1 1 ' ••'* '■ 



... •».• >*. v if... <ii , . , i , ™"»n‘ *»» 



' • : •• 

— C i’ — !'-*•' T ’• T" 

i ‘ ‘ : ■ ■ 



%• % 

/ 



■ i /*' U « w "'«* 



* i : : 

.VV. ^..i* • ^i- if"'X»| • **••••'• •«•• • ’ »li.. , "rf".>',"*'' '■ v 



'A'lub 



M • *VV >• ••••• 



.. V ' . 



.si ^.v.. v»< vs 's - 1 < 

5 ! ? 



1 y • b» •••bb»»^.. < *** 



• •> *■ * 

> 



“ .% A' 






' 

% 

4 

y 

i . 

i 



r ' : , 

• • i < 



; 



i 4 I ■ r 

w.vwa*v-*\VV ■-Avy , '~- 

. • t ! 



. : » 



...‘ . 



• A> 



. s', ii v.«iia>’ii*" 



DATA IN 



. 5 . 



| i i < 

iy A«"SS.A.. ?/.'•— •'/..»■ 

! I ? 1 ; ; 

3 I ? ! • 

< 

—4''""' '•■*'• 

• .:*/■■ 

1 :• ^ > 






.• " i * i '. X ' •<*> “ “ 






p.i"^.. 



■■ .*•"••" • ’ A - - s * ■;• * *' v . 

l . i 



i. 



L . ~ . ..•> 






iJ^i^ ...A» jV 
» ; 



. ».» /».»"" • • •'( •• • 
B 

: ^ 



j ; : 



? 



A'A.V 



■ > 

> .>. ■ 

• '• . 



• .;.s .* s< ; .« /•" V' •'••"■ • ; 

> 'i : 

< 

•c 



•^A.^ ^VA'-VSI'S-l.' -*•" •••• »•• 

> i 



.A >' S , w. A- .. A *x .»'* " '• ' - A> .S' A - X" '. S'. '. < . < ' * • • * 






l..'.V«.-V~" A.V.^. ' 

: ' \ 

i •* • 

. y :• 

I/V; yKA*>.*V. WS • A^. p-WV \ V. • • * V • * *> V 

. / *1 

vx : a- >»• • ' r-4vi A .tv ..'.»•>• ,V a v.'w. » -yvi 

> • 

i > 

-V • "• 



". . . » .• II'V.. 



V • . s 



" 



, %b . . A’ ./.%**• 

*• 



y 

it • ^H.bV 








.VI. I V. 4 % 



DATA (H 
IS 



INPUT 
OR L) 

TO SELECTED 
OUTPUT. 







A * • V»\. * «•••«. V If* 



/IA b •/•••. A .•* • V*" 



■ . .. 'V,. ••; vs, •"•«*." . .. .-s'" ,'(‘s:..",.(."S"iA'y«'^»J»/ 



\ * 



..*•• . •• • ■ • n, • •!»' ..< 



v. . .• v. •*** •' v •. .%• v,w y v. .vy 




\ • • / • tl vrs.w a. , w / y* •• 



* •/ 



. A«... a y. / . 



ADDRESS 



‘ . v 









-"t 






^s*dv:«*"»" •p"»;.. : > , : , av ••• .■■•y •.. aw. 

' i 



nU 



. **y •• > 



. . / • 



/ v* • I.V. ^ 



i ■* : 

.• -• s.."». ..w, y 



• \* 

l 



• . /.v^ . \ y*, 









2-TO-8 STEP SEQUENCER 



.■ »■ «w. ■■ <A/.. 



•’ V * 



/M \V*/Ab /A. 



• y.% y/ 



... L — • .,*»>» < 



. ? ! . i 

• ••■w i'«...vi.'- i— /». ";s.i « — .<()' is'<*4!A'/'!'S s. 

i • \ ' ; i 

lW( *.i »> 4 * . ''A. .A • ' /••»>. ^VAA" 

i i I i s I 

;i i ■ ) 

XOA.-.-f< *<>A^'V..^*'.Sv -.--A >^A.....' •• |* 

/'if 
< ; ; 



y.‘A*.» vpv/^a.* «v 



*• • • «>••••'..» v.**v • •# 



OUTPUTS 



'■ T 



V 'vJab.'.m. •« A 1 ' 



I . 1 . 1 'i .'.,s I >>• .fi . » . • • •»».«<• s. • 




. w . xv/a ' *ys- *.*s • • •■ a- 



a-.?,.: • 



<s ,m ;» 




7HLSI38 





3 


2 


1 


|l |s^ 




iL_J 


* 


3 


— ■ ■■•■ — -1 



TO DESIRED 
SEQU EN CE L 

(e.^. cowwect 

TO OUTPUT H . 

And circuit 

WILL CYCLE 
FROM 0 TO j). 






.'A. ."'A. -VP I 



\ fA'S'A 

i 







i/<p#//i V./| •• ...V.’ A* V * 



•7 .v A- 



7HLSI93 



RESET IW 



7H0H 



■' ... -A. < 



USE 
LEDs, 
RELAYS 



TO FLASH 
CONTROL 



- A " .'V-.- 






l ‘^<4 






CONTROLS CYCLE RATE 



V. CA pV^X'T. - 



v/y'; v, 



t 



<*»» • 






50 



. a -■ UL . .V. .V.* 



VAt«r>.wi | 



1 vj— V. .. s— . | 

i < 



.1 . p.bV. 



In'*: 



Eka 

DR\ V 

AvLL 

EN* 

KUS' 

BOT 

OUTF 














DUAL ONE-SHOT 
7HLSI23 



TWO FULLY 

MONOStABLE 

Both ARE 
Pims designated 

ARE FOR EXTERNAL 



INDEPENDENT 

MULTIVIBRATORS . 

RETRl 6GERABCE. 

And R lc 



R 



timing 



AND CAPACITOR. 
SHACK DATA BOOK FOR 

INFORMATION ABOUT R AND C. 



RESISTOR 

SEE RADIO 



BASIC ONE-SHOT 




MISSING PULSE DETECTOR 






cc 




TWO WAV S TO 

trigger: 



I. KEEP INPUTS 



A AND 



S lovu; 



THEN MAKE. B 
HIGH- 

2. KEEP INPUTS 

A AND 8 high; 
THEN MAKE A 
LOW. 



TO CLEAR'- 



MAKE PIN 3 LOW. 
THIS ALSO IN- 
HIBITS triggering. 




TONE STEPPER 



Q 



Q OUTPUT STAYS 
HIGH SO LONG AS 

INCOMING 

ARRIVE BEFORE OME- 



PULSES 



SHOT TIMING 

Runs out. 



period 



ADJUST R And C 



TO GIVE 

Period about 



timing 

73 



LONGER THAN the 



interval 

INCOMING 



BETWEEN 

PULSES. 



' f • 



• 



»A . I A 



OPERATION: 



^umnjumnr 







Rl 

IOOK 



Rl 

IK 



Cl 

.I/4F 




• OlyuF 




THIS CIRCUIT STEPS 

Across a Range 
of tones when r\ 

AND/OR R3 ARE 
ADJUSTED. VERY 
UNUSUAL SOUND 




CHANGE Cl AND Cl 
FOR OTHER TONE 
RANGES. ALSO, TRY 
PHOTORESISTORS FOR 

Rl AND RS. 




• A* 



- -V 









DUAL D FLIP-FLOP 






TWO D 
SINGLE 



IS 



(DAT A) 

package. 

STORED 



FLIP-FLOPS 



DATA 

AND 



INPUT 

AVMLA&LE NT a OUTPUT 

PULSE (<£) 

TRUTH 



. V'W 



Clock 

here's 




in A 

AT D 
MADE 

WHEN 
HIGH . 



THE 



TABLE'. 



CLEAR 







IV'*' •* ■ • " 









,.*>!*•<«— v v. 






tl 



v) 9 



f* 




■v . vm • • ' 



•,.4 •* 









%W**W. • *- 



• s .•v.v; 



2 -BIT STORAGE REGISTER 




D 



DAT A I N 



D CLR <f> preset 



i. 




<p is clock no put. 

f IS RISING EDGE OF CLOCK 
PULSE. 



PHASE DETECTOR 




TH£ LED GLOWS WHEM INPUT 

FREQUENCIES FI AMD FZ AKE- 
UNEQUAC OR OUT OF PHASE, 

pi and fz skoucd e>e 

SQUARE WAVES. 



9 :••••• 

WAVE SHAPER 





OUT 



DIVIDE-BT-TWO COUNTER 




/ X • ' x. 



53 



• •> V • 



DUAL T-K FLIP-FLOP 
7M73 



J Q 



IH 



IS 



Q 



U 



10 



8 









TWO JK 

SINGLE 

CLEAR 

Flops 



flip-flops 

PACKAGE. 
INPUTS. T. 
WILL TOGGLE 

STATES / M 






£ LOP Si WILL TOGGLE 
OUTPUT STATES) /NJ 
TO INCOVSYW& CLOCK 
WHEN BOTH T ANK 

ARE HIGH. 



I N A 

NOTE THE 

THESE FLlP- 
.£ (SWITCH 
NJ RESPONSE 



m m , % V 



•%v. 



3" ANK 

HERE'S 



TABLE : 



PULSES 
T INPUTS 
THE TRUTH 



0 CLR K 



Vcc C+Sv) 



2 



0 CLR J 



< 



/ .V ' 



I < '•* : • \ 









> V - O // » 



. * I . ■ • V • • " - 

CLEAR 

t . A. mi • • 



*• */.W V’* 



■ / • %•/ c 



H 

H 

H 



CLOCK 

X 

A 

A 

A 



X 



H 

L. 



K 

X 

L 

H 



H H 



Q Q 

L H 

H L 

L H 

TOGGLE 



< p IS CLOCK INPUT. 



BINARY COUNTERS 



f- 



: 

* 



U*.' •• «• *•> ■** • •' ’• 

i • 



».»»> i • * j 



' . j • * 



,v\, ^»».»v v .* v >*■’ 

1 1 ! 

; I * 

' .■*•*** 

i ! 



DIVIDE-BY-TWO 






r. • 



g < • 

J 


' 


1 . ... 


• V • P"" 


i 




• 


• 


< 

















Vet 



A 



—• ■« 



I...W Of *•+ '...' • '/■ 



»V M #•#.*' *'•*! - 

i 



»• r 



iJFTf 



Q 






, *• •/••••* 1 # 



Si P i * 



|o k, -7473 



, x ■ . /..*»• 









* ... ^.;. 



■i '. 

/ w *• \ 



•f 



/ V . •* • • • # 

« 



Q& 






THE 

ARE 

UP 



THREE CIRCUITS ON THIS PAGE 

Binary counters that count 

TO THE MAXIMUM COUNT 
AUTOMATICALLY RECYCLE. 



And automatically recycle. 

CONNECT A DECODER TO OUTPUT 
OF DIVIDE “BY— THREE And DiviDE- 
6Y-FOUR COUNTERS TO OBTAIN 
ONE -OF- THREE And ONE-OF-FOUR 
OPERATION. THIS TRUTH TABLE 
SUMMARiz.es OPERATION OF THESE 
COUNTERS: 



DIVIDE- BY : 

outputs: 



TWO 

A 

L 

H 



THREE 

B A 

L L 
L H 



FOUR 

_B A 

L L 
L H 



H 

H 



L 

H 









■jl 



y. ,,y, ...... 



J \t . V x... ■ . .' 



...... ‘ '•> » 






. -V • >.«.».« • . • ” 



DIVIDE -BY- FOUR 



Vet 



j V. Si *v • 






-7473 



H 



J 



A 



e> 



Q HZ 



Q 



v 

i 


r. - - 

CC 

k 


13 


IQ 



J Vz 







747 3 

K Q 8 

0 

i 



5 II 



CC 



)hJj Vl 



IJ K 7473 



A 



olli 



Q Q3 



B 



LziT 


Vz 


Q 


1 10 K 


?H ?3 




* ■ 


0 


5 



r 



• v^v 





DUAL T-K FLIP-FLOP 

7M7fc 




|( O q GWO 



\io 



K Q 5 



)M 13 n 



IO 



TWO JK FLIP-PLOPS IN A 
SINGLE package. similar 
TO 7H7S/ 7MLS73 SUT HAS 

Both preset and clear 

INPUTS. FLIP-FLOPS WILL 

TOGGLE (SWITCH OUTPUT 

states) IN response to 

../i rmrK PULSES WHEN 



INCOME M6 CL 

Both j and 

High. HERE'S 



PR£ 

L. 



H 

H 

H 



IN RESPONSE. it-/ 
CLOCK PULSES WHEN 

AND K INPUTS ARE 
E'S THE TRUTH TABLE 



CL R 



L 

H 

R 

H 



CLK 

■x 

X 

JL 

.XL 

JL 



J 

X 

X 

W 

L 

H 



K 

X 

X 

L 

H 

H 



Q Q 



l_ 

H 

L 



L 

K 

L 

H 



TOGGLE 



Z 



s 



<#> PRE CLR J 



(+sv) 



PRE = PRESET 



CLR = 

<fi = 



CLEAR 

CLOCK (oR CLK) 



TOGGLE * FLIP- FLOP 



OUTPUT STATES 



SWITCHES 
A.TES IN 



RESPONSE 

Pulses. 



TO CLOCK 



4 -BIT SERIAL SHIFT REGISTER 



V 



cc 



A 



PARALLEL OUT (A BCD) 



Vc 



B 



Vc 



c 



Vcc 




DATA 



f <*V40H 



X 



Vcc 






Vi. 



Q 



IS 



am 

a IHK 



13 



LX Qil 

Vzl 





7H7(p 


Q » 

0 


IZ K. 

0 



5 ho 





*1 


5 H 


- ^ 


X 


Q 






Vz 

7 


l(* 


K 


Q 






0 



1 3 



X 



y^ 



Q 



7^7^ 






0 



0 




IW 



0 



M-BIT BINARY UP COUNTER 



^ I J Q 

i 

MIC 7H7L. 





qI" 

Vz 



7^7<* 



0 



Q 



10 




5 







0 



Q lW 



6 



Vt 



a 



,7 -l \C 



M0 




DC BA* SINARA Ou 






QUAD LATCH 
7H7S/7HLS7S 



A 4-BIT BISTABLE LATCH- 

PRIMARILY USED TO STORE 
THE count IN DECIMAL 
COUNTING UNITS- NOTE THAT 
BOTH Q AND 5 OUTPUTS 
ARE PROVIDED. ALSO NOTE 
THE E (ENABLE) INPUTS. WHEN 
E IS H16H, a FOLLOWS D- 



IQ ZQ 20 l-l GND 3Q 3Q HQ 




3 "‘* (+SV) 



4-BIT DATA LATCH 



DATA ON BUS APPEARS AT 
OUTPUTS WHEN LATCH INPUT 
IS HIGH. DATA ON BUS 
WHEN LATCH INPUT GOES LOW 
IS STORED UNTIL LATCH INPUT 

Goes high, (latch input controls 

BOTH ENABLE INPUTS.) TWO QUAD 
LATCHES CAM BE USED AS AN 
&-BIT DATA LATCH. 




LATCH 

INPUT 

(ENABLE) 



DATA 

OUT 




DECIMAL COUNTING UNIT 




expandable DECAOE Counter. For two digit count, Connect pin n 

OF 749 O /74LS90 OF FIRST UNIT TO INPUT OF SECOND UNIT. A Low 
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INTERFACE CIRCUITS 



+ 




OBSERVE Q\‘ s 
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IS.OOOJI and RZ - Zsroo-Q-H. USE POTS FOR 
RI-R5 FOR A FOi.LV ADTUSTA&ZE WINDOW. 
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(sept. m& v pp. 92-97). 
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One. of the most important 

CHIPS IN THIS NOTEBOOK. 
lights UP TO io LED s 

(Bar mode) or i- of-io led$ 

(Do T MODE) IN RESPONSE to 
AN IblPUT VOLTAGE.. CHIP 
CONTAINS A VOLTAGE DIVIDER 
And 10 COMPARATORS THAT 
TORN ON IN SEQUENCE AS 
THE INPUT VOLTAGE RISES. 

here's A Simplified version 
of the circuit: 
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the divider chain, the reference 
voltage output (ref Out) IS l.z-l.3 
volts, connect Pin <) to pin n for 
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Rl CONTROLS 
LED CURRENT. 
CoRHEnT 

through 

IS To LEO 
CURRENT. Since 
Current 
through A 

RESISTOR (R.) 

IS VOLTAGE 
ACROSS R 

divided bt 

R, IK GIVES 
An LEO 
Current of 

10 h*A. 
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LCD CLOCK MODULE 
PCIM-lfcl 
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Complete clock 






REQUIRES 



MODULE. 
).S VOLT 



C ELL AND SW ITCHES 

for complete imfoi 

SEE DATA SUPPLIED 
MODULE. Vpp MUST 
EXCEED l-C, VOLTS* 



ONLY J.S VOLT 

SWITCHES. 



a— -”- .•'-»• 
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SEE DATA 
MODULE. 
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1/ 
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ALARM CLOCK 



LMP SET V SS Vod 



AL2 AU 
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• ^ W.VAA r^yV 




: 

\V*-WWM'. 






. i • ? 
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USE PO* 

ci e cu its 

BE tOW 
ALSO... 





' M<V7 II •’ • • 



I.Sv 
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, Set 


Vod 


MOD 


.1 AU 


ALS 


AL2 


LMP 


Vss 



piezo 

alerter 

(2 7 5-04,7) 



to set alarm : 



vvft"* 



••••/•! 






......... . ... . ,. .. . — »• t *Z*«.MM*"* 
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.. .» ..V . ".. v'.» •• ••.•%•• V. -V < ■....«" /..•*, • <!"•*• ....v! «. .'V. •% ,v. . A* V<~ ».<-<' 
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BLACK 



3. PRESS ALS. 
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ALARM CLOCK RADIO 



•/ 4' 



k •••.*****.* 



T 0+9 VOLTS 



KEEP RADIO 
SWITCH ON 



H.7R 



A 



SCR 



• v ***** w • V .%• •# « 



SI : 



CLOSE TO 
BYPASS ALARM 



G 



3.3 K 



iNlH 



TO ALI 



TO RADIO T 
CONNECTOR 



ZNZZZZ 



TO 



SS 



TO RADIO - 

CO NN ECTOR 
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. * * . ,v.vy • i, 
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-M 
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.•V • ' 


» 
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A ' AM 
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SCR 
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v 
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CLOCK CONTROLLED RELAY 



w • av •: v • 



• •**.%** • .‘I Vi^u a/iAV.iVV* 

MM 

, .,...*/ A.. A-. ./.-v " -A- .V A* AA^»-A* »*< 






CAUTION : USE 

CARE VAJAEN 
SW ITCHING 

LINE voltage' 



H70 



SI 



4-7 K 



SCR 



A 



+ 9v 



G 



53 K 



IN<J|7 



TO ALI 



2N22L2 



TO V SS 



DO 



Contact 



NOT EXCEED 
:act rating ! 



I AMP 

® I 2 S V 



RELAY T 

(175-007) 



current 

Relay c 
relay c 



.... ■•...*•/*.— -w>. .-••/.. •■• A ; A- . •/■!:».. ■■'/.• • 

drain: 



V>* . X.* . rv* V.vri*^, 



= 17.8 mA 

. . . ................ y •• 



OPf * 1-8 »nA 



.v^ I. • •• WV 



MUST 



WAIT FOR is 

second Alarm 

CYCLE SEfoRE 
R ESETTlNG. 



i^vVcV'v^AL. i .WA*.'.' V 



• w,*^ :.s:y %•//.%% 






av ^ 1 va y/ * 



Si: formally closed 

PUSHBUTTON. 

OPEN ("PRESS') TO 



.. •• ■■■■v .• p. h»..- :->kj>a . .u 
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’.*••••• .* .V -A -'av ■ 
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* ^. •#.•**• • .w^v 



T I MER 






i -• .sW#«v« • 



>LX ;A *;r^ V. 4 v^yAW 



.v.f» I.^V^'. V r ■'* ’V»w ^ •• 



^'V AV'W v . v '^ 



. .c.-w. x *4 •** % >> •/• %•> • ••• • •*: y *" 



W. »i v.* v^Av^ • ^ - 






./. ./% . ..-^/.»../ v •• v. •*..: *.. > 






►V.***'..*. ’.'A •*.*•.** 



> '^ * - A* = “ “■• '•• «* < 
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GROUND 



a. Vc 



VA >1^ I. ..' 'v..» «S .V \V.A % 
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.<V .»...*:/ V .;• .— ••*¥... 
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<A * 4 a* a A'» / 
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'-/O.|.woy>' •.../'.W-'W. — ..'-■'••-«*■.).//-•«/». >■«.--''«-)•< •.- — .«...I» ((■ •' . ■ •••'• •'•' 
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4*,v-v; r» -» w >•• »•■• •»; /- ’* ■'«• - • — . *J'v'- ••*'■' ' ■ - •* ••»' •• -A**-—. • »*~ ■* ■*•“■* ' • ■•••. ' ■• •« 

CH/P- OPERATES 
owe- SHOT TIMER. 



\ .W^V/.V VA* • ^S* .• 



#.w wa* V^W 
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KULTl WBRATOR. THfc 
TVUO SSS: C/RCU/TS 



STILL THE 

IC TIMER 

. >v . vs /%s ... .i r/.A/A><v/A • >/^* • ..* ••/. >« •* ■•• ..//V ^ W/i • • ~ * ^ •** • **'V’ v* ••. - ** * • •••••• • . 

AS A 

OR AM AST ABLE 

r.**A #. .* . ■./ C A*V. » V • VM.’* .WV'/.’ V.* *’|V ’; • v * * * / v»» ** • V* • * * —••V.. . #*» ^ **” #/ ' v 

THE SSI. IS 

^ V V **.'*’■*. • .” ^ v,v/*,A V W ¥• /-W^. >< * *' 'VW • <yk*v%V/A #W\k •'*•* ^ vsW**« .** '•■*’" * '• • '** ** * ' " *•’ 

i/TS OW OWE CHIP. 



OUTPUT 3 



Z. DISCHARGE 
THRESHOLD 



5. CONTROL 
Vo LTAGE 
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PRESSING SI GIVES 
CLEAN 0-1 SEComD 
OUTPUT PULSE. 
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FLIP - FCOP 
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% 
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!• .’ j 
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t t t . . A A 
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| 
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I » T ^ 4 « 

[ 

\ .w f * f 


1 
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Cl 
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S| 
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POWER 

OUTPUT 



v/. .%•••* '.y.s 



y.v* «xs^ v «•>#.* vW«x/> a 4 v.iA.vav av.».'i %•/#•*.•% y*. • •* v**«< 



•*■•»• *.v / • •%• 



TIMER PLUS RELAY 
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TRIGGER 
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*X Wa « .X* 



CIRCUIT 



AS SHOWN 



ARE COMPARATORS. CIRCUIT 

! » • 

MADE FROM INDIVIDUAL PARTS 

n . .. But 5ss is much simpler. 



RELAV •■ 

loV, 500 SI 

\Z w, A * 



... ^ 

. I 



. ‘a'i . 1 %\ I A II*/. 



‘ .• //. .V/.-AW «. .JV//yAVA>. «. V ■ 
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Rl 
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.-.v , A~A ■ ..% A-'A .*•.•»! .., A|V(« •• >».«« -V* WlJV.Vj^A*. 
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— - —A. 
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X ••••• •.•*•• »x% *. a" x a'Ai» - .* !.w‘.^\ •/•• .*/A" «.* 



"..V *' •**- s *^/ 



Z^O TRIGGER 
INPUT 



RADIO SHACK 21 S-OOH 



IT 



•%v .*• V ..«v X.*. 
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• X % jAvA^v^y • 
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KT-H 
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output 




VALUES OF Rl ANO 
WILL PULL RELA1 IN FC 
ABOUT II SECONDS. U'. 
Mos AND PAPER SCA 
help CALI8R.ATE CIRCUIT. 



Cl SHOWN 
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• -,x” . x*: .-va . 



’.U*..v; * AW/ 



s/H*r:*«; /: 
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CL ■ 

• PI/.F 



T~l-| Rl Cl 



FOR 

USE 



UP TO 

pointer 



SCALE TO 



HELP CALIBRATE CIRCUIT. USES IN- 
CLUDE DARKROOM timing. CIRCUIT 
CAN BE TRIGGERED BV A 
NEGATIVE PULSE OR WITH A 

Pushbutton switch Across 
Pins i and z. 
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• CA 4 LVY. "* 
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Field. 

WHERE TRY 
TOUCHING 
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COMPLEX SOUND GENERATOR 

SN7&N88N 



MODIFIED VERSION 
OF SN7LH77N. 
INCLUDES BUILT-IN 
AMPLIFIER FOR 
DIRECT SPEAKER 
DRIVE.. NOTE 
THAT SN7&488A/ 
AND SN76Y77N 
HAVE DIFFERENT 
PINOUTS. 

MANY DIFFERENT 

sounds Can be 
created, for 

BEST RESULTS, 

study CAREFULLY 

THE TECHNICAL 

data Supplied 
with chip. 

VERY EASY To 
DEVISE YOUR OWN 
UNIQUE SOUNDS I 
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DUAL ANALOG DELAY LINE 
SAD-I02HA 



COWTAIaJS TWO INDEPENDENT siz STAGE 
SERIAL ANALOG DELAY ( S A D) L/M£ S 
(ALSO CALLED ANALOG sh ift registers). 
OR TO USE EACH 5»L STAGE SAD 
SEPARATELY OR IN series. Analog 

delays OF UP to Vz SEcoajD cam be 

ACHIEVED. A 2-PHasE CLOCK IS REQUIRED 
TO DRIVE IWPUTS <frl AMD <#>Z- IvPUT 

data rides through the SAD om 

alternating clock pulses And 

APPEAR AT THE TWO OUTPUTS AFTER 

passing through all 5iz stages. 
Connect Vbt to Vdo CP'nt) or, for 

OPTIMUM RESULTS, TO I VOLT 8EL OW 

Vdo. THIS chip CAnj BE TRICKY TO 
USE SINCE SEVERAL EXTERNAL 

l Adjustments are required, circuits 

on this Page explain operating 

requirements while a complete 
circuit is shown ON facing page. 




- ADJUST Rl (input bias) FOR OPTIMUM 

AUDIO OUTPUT. OUTPUTS APPEAR LIKE 
THIS on A SCOPE: 




SET SCOPE TO VISUALISE INPUT SIGNAL 

(compressing clock rate): 
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EASIER TO 
SET BIAS 
(RI3 V R7) BY 
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TO MONITOR 
C LOCK FREQUENCY. 
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C7-CS: 

USE .01 /.F FOR 
Low ^ RATES. 
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ADJUST CIRCUIT for DESIRED EFFECT 
BY CONNECTING TRANSISTOR RADIO TO 

audio input, tune Radio to a talk 
show for best results. Rj 3 And R7 
Control Bias to sections A And B of 

the SAD. R9 BALANCES THE SAD OUT- 
PUTS. RZ Con 



To SECTIONS A 
BALANCES THE 



*7 IS THE MAIN 

it Controls the 

OF — THE ORIGINAL 



t+ * **> .* *. P.Y. .*# .<• . i\Vr. . . 



•< f . * V.* • ••<V* >V 



controls the Clock rate. 

MAIN BALANCE CONTROL. 



RELATIVE AMPLITUDES 

and delayed signal 



. *. ^ •/. •• yV.v.L . /a* -A 



APPLIED TO THE mixer. CONNECT the 

output to A Power Amplifier. You must 

adjust BIAS CONTROLS PROPERLY FoR BEST 

results, set rz for low frequencies 

(3 -8 KHz) For SINGLE ECHO. USE HIGHER 

clock frequencies (zo-idokHz) For Hollow, 

SwvSHY SOUNDS. NOTE: THIS circuit is not 

For Beginners. 
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TO PIN Z 

OR Pin 3 
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OF TL08H (TR>f ROTH). 



P YY*.-^ y*V 



add this Feedback circuit for 
unusual reverberation effects 



slow clock frequencies give 
most striking reverberations. 

TRY 5-20 KH-z. FASTER CLOCK (ZO- 

100 KHz) and careful adjustment 

GIVES ROBOT-LIKE sound used in 
Some SCIENCE FICTION WOV/ES. 
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